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Abstract: 
 
Objective:  Our aim is to determine if a moderate-intensity, family-based childhood obesity 
intervention which is reimbursable by third party payers can achieve significant obesity and co-
morbidity reduction.  Patients and Methods:  Retrospective chart analysis of 190 children 
(birth-21) enrolled in Duke‟s Healthy Lifestyles Program (HLP) to assess significant changes in 
weight, co-morbidities, mood, and lifestyle behavior from enrollment to program completion, 
and to assess for an intervention dose-related effect. Results:  No significant baseline differences 
exist among groups.  The 51 children who completed the program showed a statistically 
significant and clinically important improvement in BMI, BMI z-score, BMI percentile, body fat 
percentage, fasting insulin, fasting glucose, total cholesterol, hypertension, validated mood 
scores, and self-reported lifestyle behaviors.  Alanine transaminase (ALT) decreases but does not 
reach statistical significance (p = 0.07).  At enrollment, 54% of children were categorized with 
either stage 1 or 2 blood pressure readings and at completion only 30% continued to have stage 1 
or 2 hypertension.  The average time to complete the program was 280 days, or approximately 
7.8 months.  Conclusion: A moderate intensity, multi-disciplinary intervention that is 
sustainable by third-party payment can effectively address childhood obesity.   
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Introduction: 
Childhood obesity has become one of the greatest health challenges facing children 
today.
1
  The incidence of children becoming overweight or obese in the United States has more 
than doubled in the last 25 years with levels reaching 13.9% in children 2-5 years old, 18.8% in 
children 6-11, and 17.4% in children 12-19,
2
 with this increase most pronounced among 
developed nations and in urban populations.
3
 Childhood obesity poses a serious health threat for 
chronic disease.  Type II diabetes mellitus (T2DM) is one of the most serious and common co-
morbidities of obesity.  Its prevalence has been rising
4
 along with other obesity related co-
morbidities including hypertension and hyperlipidemia.
5
 If this trend continues, by 2035 up to 
16% of 35 year old adults are predicted to have coronary heart disease due to these obesity 
related co-morbidities.
6
  
Many treatments are being studied including bariatric surgery for extreme cases; however 
behavior modifications focused on diet and exercise remain at the core of obesity care.
1
 Treating 
obesity has remained very frustrating, time consuming, and expensive.
7
  Research has shown that 
children are more successful at losing and maintaining weight loss than adults, highlighting the 
importance of interventional behavior modification while the patient is young.
8
  The inclusion of 
the family in behavioral modification programs is a critical factor for success and maintenance of 
achievement.  The important influence parents‟ exercise and food choice habits have on their 
children is also being studied with the genetic link in obesity being further complicated by the 
parent‟s own eating habits and child-feeding practices.9, 10  Several randomized control trials 
(RCT) have shown that childhood weight loss programs with parental involvement have a 
significant long-term weight loss while programs involving the child alone demonstrate long-
term weight gain.
11, 12
  The multidisciplinary studies that have been successful in sustaining 
 4 
weight loss in children are resource intensive and expensive to implement.
13, 14
  Programs such as 
these may not help the economically disadvantaged families whose children are at high risk for 
chronic illness.   
Our aim is to determine if a moderate-intensity, family-based childhood obesity 
intervention which is reimbursable by third party payers and designed as a sustainable approach 
to the comprehensive outpatient management of obese children can achieve significant obesity 
and co-morbidity reduction. The hypothesis of this study is that overweight children who 
complete a 6-visit comprehensive, multidisciplinary weight loss program will have a significant 
improvement from baseline and a greater reduction in body mass index (BMI) and related co-
morbidities than children who fail to complete the program.   
 
Methods: 
Intervention: 
The Healthy Lifestyles Program (HLP) is a comprehensive, multidisciplinary approach to the 
treatment of childhood obesity with three primary care pediatricians, three pediatric 
endocrinologists, one dietician with certification in pediatric weight management, and one 
clinical social worker.  Individuals are eligible for the HLP if they are < 22-years-old with a (1) 
body mass index (BMI) ≥ the 85th percentile or (2) have crossed two BMI percentile lines on the 
Centers for Disease Control and Prevention (CDC) standard growth curve, or (3) are ≥ 2-years-
old and have a weight for their height ≥ the 95th percentile.  Participation is divided into three 
stages: a screening visit, an intensive phase, and a maintenance phase. 
Screening Visit:  Before the initial visit, patients receive a standardized series of fasting 
laboratory studies as recommended by the American Academy of Pediatrics  (AAP) Expert Panel 
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on Childhood Obesity (required:  lipid panel, insulin, glucose, alanine transaminase (ALT) and 
aspartate transaminase (AST); optional: hemoglobin A1c (HbA1c) which are ordered by the 
referring physician.  During the screening visit, the patients‟ history is reviewed and 
anthropomorphic measurements are taken (including height, weight, BMI, and percent body fat). 
Intensive Phase:  The intensive phase constitutes the next five monthly visits.  Each of these 
visits is with one of the HLP primary care pediatricians and dietician.  During this visit, progress 
is reviewed, previous goals are refined, and new goals are set.  All clinicians use motivational 
interviewing techniques to set family-centered evidence-based goals.  During each visit a “fit kit” 
and written materials are given to the patient and family. The program follows five basic 
principles including:  portion control
15, 16
, limiting juices and soft drinks
15, 16
, less than two hours 
per day on the television
15, 16
, good sleep
15, 16
, and sixty minutes of activity per day
15-17
. 
Maintenance Phase:  These visits are similar to the intensive phase, but occur only every six 
months until the patient ages out of the program. 
All services provided through the HLP are billable to all insurance types, including North 
Carolina Medicaid, North Carolina Health Choice, Blue Cross Blue Shield North Carolina 
(BCBSNC), Cigna, Aetna, and a wide variety of managed care organizations.  Not all insurance 
companies recognize the services provided.  For example, BCBSNC administers a pediatric 
obesity benefit to its subscribers, which covers six visits with a physician, six visits with a 
dietician, and the recommended screening lab work annually.  NC Medicaid offers a similar 
benefit to its participants.  However, other insurance types vary by ICD-9 diagnosis, plan 
administrator, and plan type.  To minimize non-payment, providers in the Healthy Lifestyles 
Program are instructed to bill the recognized co-morbidities of obesity first, and use the 278.00 
obesity diagnosis as a secondary code.  Due to occasional denied or bundled services, the clinic 
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currently operates at a deficit of approximately $15,000.00 per year.  This cost, relatively low for 
most hospital operating budgets, justifies the use of the term “sustainable.” 
 
Outcomes 
The main outcome variable is change in BMI.  Secondary outcomes are the follow up 
measurements for height, weight, BMI, BMI percentile, blood pressure, body fat percentage, 
PALS, MFQ, fasting insulin, glucose, and lipid panel, ALT and AST.  Blood pressure 
categorization is assessed using the blood pressure tables from the National Heart Lung and 
Blood Institute blood pressure tables according to height, sex, and age.   Body fat is measured 
using the Bioimpedence device Tanita brand 2006 model. The values for patients with ≥ 6 visits 
are taken at the sixth visit to maintain consistency at completion of the intensive phase. 
 
Independent Variables 
The main independent variable is the number of follow up visits.  The 190 children enrolled in 
the program are grouped by level of follow up.   The groups are divided into children who have 
completed the program with ≥ 6 visits (n=51), 4-5 visits (n=32), 2-3 visits (n=58), and 1 visit 
(n=49).  Other independent variables include: age, gender, and the baseline values for height, 
weight, BMI, BMI z-score, BMI percentile, blood pressure, body fat percentile, PALS, MFQ, 
fasting insulin, glucose, lipid panel, ALT and AST.   
 
Statistical Analysis: 
STATA/IC 10.0 is used for statistical analysis.  One-way ANOVA examines the baseline 
characteristics of all 190 participants enrolled in the program between 10/2006 and 4/2007 to see 
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if there is a statistical significance among the four groups by level of follow up including  1 visit, 
2-3 visits, 4-5 visits, and ≥ 6 visits.  One-way ANOVA is performed for age, weight, height, 
BMI, BMI z-score, BMI percentile, body fat percentage, and PALS score. For categorical 
outcomes including blood pressure and gender, a Pearson‟s chi-square analysis is run.   
A linear regression model is performed to analyze the outcomes for post-BMI z-score and 
body fat percentage by follow up visits.  The linearity of the independent variables to the 
outcomes are checked leaving the main independent variable of number of visits, as well as pre-
BMI z-score, and pre-blood pressure category remaining in the model for BMI z-score.  In the 
post-body fat percentage model, the main variable number of visits as well as pre-body fat 
percentage, pre-blood pressure category, age and gender remain in the model.   T-tests are 
performed to see if there is a significant difference between groups.  Ordinal logistic regression 
is run for blood pressure outcomes with the independent variables of number of visits, pre-blood 
pressure category, pre-body fat percentage, and pre-BMI z-score in the model.  The proportional 
odds assumption for the model is tested using the omodel command in STATA and is found to 
have a non-significant p-value. 
Paired t-tests are used to see if there is a difference in the pre- and post- program data of 
children with ≥ 6 visits.  Pre- and post-intervention BMI age and gender matched z-scores, BMI, 
BMI percentile, weight, height, body fat percentage, total cholesterol, LDL, HDL, triglycerides, 
AST, ALT, PALS, and MFQ scores are tested.  Pearson‟s chi-square analysis is performed for 
the categorical variable pre- and post- blood pressure category.  
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Results: 
The characteristics of the children at the time of enrollment grouped by the number of 
follow up visits are shown in Table 1.  At baseline, there is no statistically significant difference 
among the groups for any of the measures including age, gender, BMI z-score, blood pressure 
diagnoses, body fat percentage, or PALS score.  Children who had 1 visit in the program were 
lost to follow up and therefore 49 children could not be included in the subsequent analyses.   
Children with follow up data were able to be compared to examine a potential dose 
response relationship to the number of visits in the program.  The dose response relationship for 
BMI z-score, body fat percentage, and blood pressure is shown in Table 2. The children with 2-3 
visits had a mean post BMI z-score of 2.47, SE 0.03.  Similarly, children with 4-5 visits had a 
mean post BMI z-score of 2.46, SE 0.04.  Finally the children who completed the program with 
≥6 visits had a mean BMI z-score of 2.29, SE 0.03.   Similar analysis was performed for post 
body fat percentage.  The children in the 2-3 visit group with post body fat percentage readings 
had a mean of 41.7, SE 0.6., Children in the 4-5 visit group had a mean post body fat percentage 
of 41.5, SE 0.81.  Finally the children who had completed the program with ≥ 6 visits had a 
mean post-body fat percentage of 39.7, SE 0.62.   
Figure 1 shows the relationship between number of visits and blood pressure outcome.  
Children with 4-5 visits are 0.37 times as likely to have Stage 2, Stage 1, and Pre-Hypertension 
versus normal blood pressure compared to children with 2-3 visits, 95% CI [0.15, 0.90] and a p 
value of 0.028.  Using this model, it is also true that Children with 4-5 visits are 0.37 times as 
likely to have Stage 2 versus the other blood pressure categories compared to 2-3 visits, as well 
as Stage 2 and Stage 1 compared to the other blood pressure categories compared with 2-3 visits 
with the same 95% CI and p value.  Children with ≥ 6 visits are 0.42 times as likely to have 
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Stage 2, Stage 1, and Pre-Hypertension versus normal blood pressure compared to children who 
had only 2-3 visits with a 95% CI[0.19, 0.89] and a p value of 0.024.  It is therefore also true that 
these children are 0.42 times as likely to have Stage 2 versus the other blood pressure categories 
compared to 2-3 visits, as well as Stage 2 and Stage 1 hypertension versus pre-hypertension and 
normal blood pressure compared to children with 2-3 visits with the same 95% CI and p value.     
For both of these above models, only children with ≥ 6 visits were significantly different 
for both post-BMI z-score and post body fat percentage from children with 2-3 visits and 
children with 4-5 visits.  Neither children with 2-3 visits nor 4-5 visits were significantly 
different from each other.  For blood pressure there is a different pattern.  Both 4-5 visits and ≥ 6 
visits are similarly protective in improving blood pressure while children with 2-3 visits are 
significantly different for this outcome.   
At the completion of the program, more measurements are taken allowing greater pre- 
and post analysis.  Results for this comparison are shown in Table 3.  At the completion of 
Duke‟s HLP, the initial 51 children showed a significant reduction in BMI, BMI z-score, BMI 
percentile, body fat percentage, fasting insulin, fasting glucose, total cholesterol, hypertension, 
MFQ, and the PALS questionnaire.  The mean weight at completion was similar to that on 
enrollment in the program while height increased significantly, accounting for the BMI which 
decreased from 33.1 to 32.3 with a p value of 0.014 by paired t-test.  Few children had an AST 
measured at enrollment yielding the low N=11 for this group and a non-significant 29.1 to 26.6 
change.  ALT measurements included 37 children with both pre- and post-HLP values.  We 
observed a 36.0 to 30.9 decrease in ALT over six visits, which appears to be following a trend 
towards a decrease but does not reach statistical significance (p = 0.07).  Upon enrollment, 54% 
of the children were categorized with either stage 1 or stage 2 blood pressure readings.  At 
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completion of the program, only 30% of the children continued to have stage 1 or stage 2 
hypertension with a decrease in stage 2 hypertension going from 24 to 8%.  The p value for the 
difference is 0.028.  The average time to complete the program was 280 days, or approximately 
7.8 months.   
 
Discussion: 
 Upon completion of the HLP, there is no significant change in weight.  However, there is 
a significant decrease in BMI as well as many clinically important and health associated co-
morbidities including blood pressure, fasting insulin, glucose, and total cholesterol.  There is also 
a decrease in ALT that did not quite reach statistical significance (p=0.07).   Lifestyle behavioral 
changes were measured with the PALS tool and showed a significant improvement among 
children who completed the program.  This correlates with a decrease in television watching, an 
increase in physical activity, and an improvement in diet.  The statistically significant 
improvement in MFQ score indicates a decrease in psychosocial stress among children. 
 As a sub-analysis, a potential dose response across the groups by follow up visit exists for 
both post BMI z-score and post body fat percentage as both 2-3 visit and 4-5 visit groups had 
nearly identical numbers while children who completed the program had lower values.  This was 
only statistically significant for post BMI z-score, but reached near significance for post body fat 
percentage.  The model was not adjusted for time therefore those with 4-5 visits would be 
expected to have more weight loss by time alone than those with 2-3 visits, yet only those who 
complete the program at 6 visits look different in spite of the fact that all were statistically 
similar at enrollment (Table 1).  While this is true for BMI z-score and body fat percentage, 
blood pressure is importantly decreasing as early as 4-5 visits as these children appear more like 
 11 
the children in the ≥ 6 visits category and both these groups have statistically significant lower 
blood pressures than children in the 2-3 visit group.  BMI z-score is used as BMI z-score best 
measures fat reduction in an obese pediatric population with a wide age range.
18
  
There are many programs at medical centers across the nation that have childhood weight 
loss interventions. One of the innovative ways which makes Duke‟s HLP different is its coverage 
by third party payers.  Few programs have published the results of their program.  One that has is 
the Bright Bodies program at Yale which has shown success in a multidisciplinary intervention 
program.
13
  At the end of this 12 month RCT, the intervention group showed very minimal mean 
weight gain of 0.3 kg and a 3.7 % reduction in body fat; similar to the significant 2.8% decrease 
in body fat after completion in the HLP. There is a significant decrease in BMI by 0.9 after 
approximately 7.8 months in the HLP, while the Bright Bodies had a decrease in BMI of 1.7.  
Another RCT randomized children into an initial weight loss program that was 5 months long, 
involved weekly meetings, and required parent attendance at each session showed a statistically 
significant decrease in BMI z-score of 0.22, with a p-value <0.001.
14
 This is similar to the 
change in BMI z-score at completion of Duke‟s HLP with a significant decrease in BMI z-score 
of 0.18.    
 BMI is expected to increase naturally with age and is not only slightly higher in girls but 
also particularly higher in African American and Hispanic girls than for Caucasian girls.
19
  Fifty-
seven percent of all the children enrolled in the HLP are girls, many African Americans, and 
63% of the children who completed the program and reduced their BMI were girls.  A decrease 
in BMI when a natural increase is expected with age over a 7.8 month period of time is a 
success.  In fact, Nemet et al
20
, argue that even a maintenance of the current BMI is considered a 
successful intervention.   
 12 
 Some studies have addressed whether involvement in childhood weight reduction 
programs can cause psychological harm.  A systematic review showed inconclusive results.
21
 A 
ten year follow up of children involved in weight loss interventions reports higher levels of 
psychiatric disorders; however, it is not clear that the relationship is causal.   The Patient-
centered Assessment and Counseling for Exercise plus Nutrition (PACE+) study found that self-
esteem and body image did not worsen for children regardless of their weight, and girls with 
weight reduction or maintenance at 6 and 12 months had significant improvements in body 
image satisfaction compared to girls with weight gain.
22
  After a 4 week weight loss camp, the 
obese children reduced their BMI and significantly increased self esteem scores and decreased 
body scale dissatisfaction scores 
23
  The results of these studies are inconclusive particularly in 
the long term, but the last two studies indicate that if the intervention is efficacious it may lead to 
psychological improvements as well.   This is in accordance with the results that were obtained 
in this study as the HLP showed an improvement in the MFQ at completion, specifically 
designed to test for depression in children.
24
    
These results indicate clinical success in spite of the fact that the children are still obese.  
They are showing a statistically significant improvement in obesity related co-morbidities as a 
result of the intervention.  The program is directed at lifestyle change, measured by the PALS 
score, and with the significant decrease in this score, the trends from the results of this study will 
likely continue.  By developing good dietary and physical activity habits in high-risk children, a 
postponement or halting of the progression of T2DM might be achieved.  The prevalence of 
T2DM among obese children in the US is now nearly 25%
4
 highlighting the need for lifestyle 
modifications in this population.   
 13 
The largest limitation of the study is that the comparison group consists of individuals 
who chose to enroll in the program then failed to complete it. It has been shown that parents 
often believe the BMI of their overweight or obese child is in a normal range.
25
 These parents 
may not enroll their child in a program to lose weight.  Those who do believe it may therefore be 
a different population illuminating the largest limitation of the study.  Also of note, while there is 
a statistically significant decrease for fasting insulin and blood pressure categories, 
approximately 1/3 of all patients who are enrolled in the HLP are put on metformin at some time 
during the program and abut 1/10 of patients are put an anti-hypertensive.  There is no standard 
guideline as to when a child is put on metformin in the program; it is a clinically based decision 
based on numerous factors.  
Targeting economically disadvantaged children through a weight loss program that is 
reimbursable has significant public health implications.  These children are at higher risk of 
being overweight or obese
26
 and due to the cost and time-intensive nature of the 
multidisciplinary interventions that are effective in the reductions of BMI and its associated co-
morbidities, they are not as likely to participate.  Current interventions and the health system 
might fail to adequately treat these children, resulting in more chronic illness from uncontrolled 
obesity.  Having a multi-disciplinary intervention that is effective in BMI reduction and its co-
morbidities in a manner that can effectively reach economically disadvantaged children is 
important in treating obesity and its associated co-morbidities.  A beneficial future study would 
be to continue to examine the HLP using a randomized control group.   
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Table 1.  Intake Data of Patients by Level of Follow Up 
 
  
1 visit 
n= 49 
 
 
2-3 visits 
n= 58 
 
4-5 visits 
n= 32 
 
≥ 6 visits  
n= 51 
 
P 
value 
 
Age 
 
 
 10.9 ± 4.1 
 
10.4 ± 3.9 
 
10.8 ± 2.6 
 
 11.4 ± 4.1 
 
 0.64 
 
Sex 
(% girls) 
 
 
59 
 
59 
 
44 
 
63 
 
0.37 
 
 Weight (kg) 
 
 
74.8 ± 37.1 
 
 75.7 ± 31.6 
 
82.1 ± 27.9 
 
79.0 ± 34.0 
 
0.75 
 
Height (cm) 
 
 
149.3 ± 22.6 
 
 
147.5 ± 21.6 
 
153.8 ± 13.7 
 
150.7 ± 19.6 
 
0.56 
 
BMI 
 
 
31.3 ± 8.9 
 
32.6 ± 7.0 
 
34.5 ± 9.9 
 
33.1 ± 8.7 
 
0.41 
 
BMI z-score 
 
 
2.31 ± 0.5 
 
 2.54 ± 0.5 
 
2.44 ± 0.3 
 
 2.44 ± 0.5 
 
 0.15 
 
BMI 
Percentile 
 
 
98.0 ± 3.0 
 
99.0 ± 1.3 
 
 
 96.2 ± 15.8 
 
 98.7 ± 1.4 
 
 0.26 
 
BP (%) 
   Normal 
   Pre HTN 
   Stage 1 
   Stage 2 
 
 
 
34 
15 
21 
30 
 
 
17 
13 
37 
33 
 
 
38 
13 
31 
19 
 
 
39 
8 
29 
24 
 
 
 
0.32 
  
Body Fat % 
 
 
40.2 ± 8.6 
 
42.1 ± 8.6 
 
41.9 ± 9.5 
 
42.5 ± 8.2 
 
0.61 
 
PALS 
 
 
30.9 ± 9.4 
 
 31.3 ± 8.5 
 
31.9 ± 8.4 
 
33.9 ± 7.5 
 
0.42 
 
Table 1:  There is no significant difference between any of the groups at enrollment in the 
program for any of the above parameters.   
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Table 2:  Linear regression of outcomes by level of visit 
 
  
Post BMI z-score 
 
Post BMI z-score 
N value 
 
Post Body Fat % 
 
Post Body Fat % 
N value 
2-3 visits  2.47   n=54   41.7 n=46 
4-5 visits 2.46   n=32 41.5 n=29 
≥ 6 visits   2.29* n=51   39.7* n=49 
 
Linear regression for post BMI z-score was adjusted for pre-BMI z-score as well as pre-blood 
pressure category.  The linear regression model for post body fat percentage was adjusted for 
age, gender, pre-body fat percentage, and pre-blood pressure category. 
*Indicates statistical significance p<0.05  
 
Figure 1: Ordinal Logistic Regression showing Adjusted* Odds Ratios of Post Blood Pressure 
Outcomes Using Normal Blood Pressure and 2-3 visits as the Reference points. 
 
Odds Ratio of Blood Pressure Outcome by Level of Follow Up
0 0.2 0.4 0.6 0.8 1 1.2
6 visits
4-5 visits
2-3 visits
Odds Ratio
 
Indicates Statistical significance p<0.05 from 2-3 visits.   
*Adjusted for pre-blood pressure category, pre-body fat percentage, and pre-BMI z-score 
 Figure 1.  Adjusted* odds ratio shows protective value from being in the program at least 4-5 
visits on an improvement in blood pressure from Stage 2, Stage 1 or Pre-Hypertension as 
compared with normal blood pressure.   
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Table 3:  Data at the Completion of Duke’s Healthy Lifestyle Program  
  
 Intake Data Completion 
Data 
  N P value 
 
BMI z-score 
 
 
2.4 ± 0.5 
 
2.3 ± 0.5 
 
51 
 
0.0001 
 
BMI 
 
 
33.1 ± 8.7 
 
32.3 ± 8.5 
 
  51 
 
0.01 
 
BMI Percentile 
 
 
98.7 ± 1.4 
 
97.9 ± 3.2 
 
  51 
 
  0.02 
 
Weight (kg) 
 
 
79.0 ± 34.0 
 
79.0 ± 33.0 
 
51 
 
0.99 
 
Height (cm) 
 
 
150.7 ± 19.6 
 
153.1 ± 18.4 
 
51 
 
  <0.0001 
 
Body Fat % 
 
 
44.3 ± 14.0 
 
 41.5 ± 13.4 
 
49 
 
  0.0001 
 
Fasting Insulin 
 
 
16.1 ± 9.8 
 
12.0 ± 5.8 
 
37 
 
0.01 
 
Fasting Glucose 
 
 
87.3 ± 5.9 
 
 81.4 ± 6.8 
 
40 
 
<0.0001 
 
Lipid Panel 
    Total Chol 
    LDL 
    HDL 
    Trig 
 
 
 
167.3 ± 37.5 
104.6 ± 27.4 
49.5 ± 12.7 
100.9 ± 59.9 
 
 
161.4 ± 39.0 
100.2 ± 29.9 
47.0 ± 10.6 
96.5 ± 54.1 
 
 
39 
34 
33 
34 
 
 
0.03 
0.19 
0.08 
0.41 
 
Blood Pressure 
    Normal (%) 
    Pre-HTN (%) 
    Stage 1 (%) 
    Stage 2 (%) 
 
 
 
40 
6 
30 
24 
 
 
46 
24 
22 
8 
 
 
50 
 
 
0.03 
 
AST 
 
 
29.1 ± 16.2 
 
26.6 ± 11.3 
 
11 
 
0.34 
 17 
 
ALT 
 
 
36.0 ± 29.8 
 
30.9 ± 26.8 
 
37 
 
  0.07 
 
MFQ 
 
 
7.4 ± 7.9 
 
  4.5 ± 7.9 
 
23 
 
  0.01 
 
PALS 
 
 
 35. ± 10.8 
 
28.1 ± 11.2 
 
35 
 
  <0.0001 
 
 
Table 3: BMI = Body Mass Index, Body Fat % = Percent Body Fat, Total Chol = Total 
Cholesterol, LDL = Low Density Lipoprotein, HDL = High Density Lipoprotein, Trig = 
Triglycerides, Pre-HTN = Pre-hypertension, Stage 1 = Stage 1 Hypertension, Stage 2 = Stage 2 
Hypertension, AST = Aspartate Aminotransferase, ALT = Alanine Aminotransferase, MFQ = 
Mood and Feeling Questionnaire, and PALS = Pediatric and Adolescent Life Survey.   
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Masters Paper Addendum to Introduction: 
In the United States, approximately 14% of children were overweight or obese in 1999-
2000 and this increased to 17% by 2003-2004.
27
 One of the reasons for this increase in obesity is 
that children have become less physically active, with only half of people aged 12-21 reporting 
participating in vigorous physical activity and 25% of them reporting no physical activity.  
Fasting hyperglycemia, hypertension, central obesity, and dyslipidemia together make up the 
metabolic syndrome which is on the rise in obese children and is predicted to lead to poor health 
outcomes
28
 with a related increase for cardiovascular disease continuing into adulthood.
29
  Other 
conditions such as non-alcoholic fatty liver disease
30
, joint problems
31
, sleep apnea
32
, asthma
33
 
and psychosocial issues
34
 are also observed at higher levels among overweight and obese 
children.  Due to these many health complications many studies have been done in order to 
decrease the rise of pediatric obesity. 
A study using data from the Add Health, a longitudinal national study of adolescents 
grades 7-12 of which 14,438 were used in this study, showed that the overweight prevalence 
decreases among whites as income increases. Overweight prevalence for African Americans was 
highest in the lowest and highest family incomes and African Americans had a higher prevalence 
of being overweight than whites at all levels of income.  This study also included Latinos and 
Asians and showed that there is an ethnic disparity in the prevalence of adolescents who are 
overweight by socioeconomic status (SES) with a correlation of higher levels of overweight and 
obese among lower SES, and an inverse relationship seen only in white females.
26
  There is a 
positive association between non-white minorities and a higher intake of high-energy foods,
35
 
which helps to explain the increase in overweight seen in this population.   
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There have been many different ways to try to decrease the prevalence of childhood 
obesity.  These interventions were found through the use of a systematic literature review and are 
discussed in more detail below with a quality rating chart described in the methods addendum 
below shown on Table 4, pg 35.  Many interventions have been attempted to try to reinforce 
lifestyle change including offering more nutritious options for children in school and attempting 
to increase the level of physical activity through physical education classes in schools.  Lifestyle 
intervention is in fact currently the core of the majority of obesity care. Both intake from food 
and output from exercise together make up the energy balance.  It therefore seems obvious that 
the most successful interventions to prevent pediatric obesity and its related co-morbidities will 
likely target both good nutrition as well as increased physical activity.  Focusing on one 
component only without attention to the other will likely fail, particularly in the long term, as is 
evident from a number of studies addressing only one part of the energy balance.
36-45
  This focus 
on multi-disciplinary lifestyle inventions rather than on one part of the energy  balance is also in 
line with research in preventing adult T2DM, where multi-disciplinary interventions like the 
Diabetes Prevention Program
46
 have shown the most potential for success.  Counseling can be 
used as an additional method to any of these interventions listed above to help reinforce lifestyle 
change.   
 
Nutritional Lifestyle Interventions:  
Many interventional programs have studied whether improving the nutrition of children‟s 
food intake will be feasible and effective in causing weight loss.  A middle school program 
showed over a six-week period that all but one of six schools were able to successfully 
implement healthy changes in the school cafeteria and the snack bar that were deemed acceptable 
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by both students and staff and could likely be successful as a long term change.
36
  Another 
program sought to only change one aspect involved in weight gain:  soft drink consumption. This 
study did show a modest reduction in the number of children who were overweight and obese in 
six primary schools with a reduction in consumption of carbonated beverages.
37
  The CHOPPS 
(Christchurch obesity prevention programme in schools) done by the same group incorporated 
education, promotion of a healthy diet, and reduction of carbonated beverage consumption over 
four sessions in one year.  This study showed a modest decrease in overall weight after one year 
but this decrease was lost at three years follow up.
38
  A different type of study incorporated the 
importance of family influence over childhood behavior. This study was a comprehensive 
behavioral weight loss program for all but also separated families into two groups, one which 
was encouraged to increase their consumption of fruits and vegetables and the other with was 
encouraged to decrease the intake of high fat and high sugar foods.  They showed that the group 
that was encouraged to eat more fruits and vegetables actually had more weight loss than a group 
focused on decreasing the amount of unhealthy food consumed.
39
  Intervening with poor 
childhood food habits and encouraging healthy eating particularly through family reinforcement 
does appear to have some modest benefits in decreasing the overall incidence and prevalence of 
children who are overweight and obese. 
Nutrition interventions for children are particularly difficult as this is a time of life where 
receiving adequate nutrition for growth and development is essential.  Many adults will restrict a 
certain type of food when they are trying to lose weight through nutritional interventions such as 
the Atkins diet, an example of a high protein, low carbohydrate diet that many adults are using.  
The majority of data warns that these types of nutritional interventions could be dangerous to the 
child‟s physical and mental health as a direct consequence of the diet even if it does result in a 
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loss of weight.
47
  There is some disagreement however and there is some belief that the dangers 
due to the high amounts of co-morbidities that exist with the increasing prevalence of obesity are 
less of a risk if the child loses weight on the diet than if the child continues to be overweight and 
risks the associated co-morbidities.
48
   
The issue of putting children on a diet is quite complicated.  Not only must the safety of 
the diet be considered but also as seen the risks that the child will incur if they are not on a diet.  
Whether they will be receiving proper nutrition for growth and development is very dependent 
on each household and makes the problem even more challenging.  Children will generally be 
fed what their parents are eating therefore if behavior modification strategies can be targeted 
toward better eating habits for the parents, the children will hopefully benefit from better diets as 
well.  Making the nutrition intervention a change that incorporates healthier eating such as more 
fruits and vegetables is likely to be a better nutrition intervention for childhood obesity than a 
nutrition intervention that focuses on caloric reductions or other dietary restrictions.   
 
Physical Lifestyle Interventions:  
Similarly to nutrition programs aimed at children, there have been programs specifically 
targeted at increasing levels of physical activity in order to prevent childhood obesity.  One study 
was performed in preschool children and took place over thirty weeks.  The program 
incorporated mandated physical activity into every school day and it did show over the thirty 
weeks that it prevents weight gain particularly in girls and may reduce the level of obesity among 
young children.
40
  Project SPARK randomly assigned seven schools into one of two groups: 
either they incorporated regular physical education with physical education specialists or they 
were a control school.  Adiposity was measured on 550 children from this study and after two 
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years they found that there was a decrease in adiposity among those in the physical education 
group but this decrease was not significant.
41
  Dance for Health was a program for African 
American and Hispanic adolescents that randomized 43 students into the dance for health 
intervention and 38 students to usual physical activity. They discovered that students in the 
intervention had significantly lower BMIs and lower resting heart rates than those in the regular 
physical activity group.  Of note, this effect was greater in girls than it was in boys.
42
  A program 
called New Moves was a girls‟ only physical education class that randomized six schools into 
intervention and control. The study measured physical impact, eating patterns, self-perceptions, 
and BMI for 89 girls in the intervention and 112 in the control.  Overall the program was well 
received and girls in the intervention reported that the program positively influenced their 
physical activity, eating patterns, and self image.  In spite of this, none of the measurements were 
statistically significant for intervention group versus control group.
43
  A school based 
intervention called PLAY (Promoting Lifestyle Activity for Youth) separated 606 students from 
35 Arizona schools into four groups:  physical education and PLAY, PLAY only, physical 
education only, and no treatment.  All treatment groups were more significantly effective for 
increasing physical activity than the no treatment group, but no differences in BMI were seen in 
each group.
44
  An interesting study that sought to increase physical activity through a reduction 
in television watching and video game playing separated 192 third and fourth grade students in 
two schools for a six month period of time where the intervention group had an 18 lesson 
classroom curriculum to reduce their television watching and video game playing.  At the end of 
six months, there was a statistically significant decrease in BMI in the intervention group, waist 
circumference, and waist to hip ratio.  While there was a significantly decrease in television time 
and meals eaten in front of the television, there was no significant different in high fat food 
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intake, moderate to vigorous physical activity, and cardio-respiratory fitness.
45
  Based on these 
studies, there is some benefit from incorporating more physical activity as well as decreased 
sedentary activity in improving several aspects of childhood health. A great decline in BMI was 
not noted to have taken place from these interventions in the majority of these studies, 
particularly long term decreases in BMI.   
A randomized control trial was recently published called the Stanford Sports to Prevent 
Obesity Randomized Trial (SPORT).  It randomized 21 children with BMIs above the 85
th
 
percentile who were in the 4
th
 or 5
th
 grade and who lived in a low income, minority community.  
Nine were randomized into the treatment arm which involved an after school soccer team that 
initially met three times per week then for four times per week for the six months of the study.  
Physical activity was measured using an accelerometer, and self-reported television time, a self-
esteem scale, and depression scale were used to compare them with the twelve students in the 
control group which involved 25 weekly health and nutrition information meetings which 
promoted healthy eating and physical activity.  There were significant reductions in the treatment 
group for BMI, BMI z-score, which is matched for age and gender, and total daily physical 
activity at 3 and 6 months; however, the data is not significant for television viewing or self 
esteem.  This study obviously is limited in its small sample size, but is an important pilot study 
and targets the most at risk population of minority children of low socioeconomic status and does 
so using a low cost intervention.
49
 
 
Multidisciplinary Lifestyle Interventions: 
 Incorporating both aspects particularly important to weight loss and other associated co-
morbidities, healthy eating and increased regular physical activity, multidisciplinary lifestyle 
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interventions might be predicted to have the most success.  Even more success may be obtained 
particularly in the long term if the family is involved in incorporating these lifestyle changes in 
the child‟s life.  There have been several studies that have examined the efficacy of 
multidisciplinary studies.   
The Bright Bodies program at Yale has recently shown success in a multidisciplinary 
intervention program to combat pediatric obesity.
13
  This RCT randomized 174 minority children 
living in an inner city into either an intensive lifestyle modification program or a control group.  
All participants were between the ages of 8 and 16 and had BMIs > 95% for their age and 
gender.  The intervention group underwent a family-based program that involved classes and 
behavior modification sessions which stressed the importance of exercise and proper nutrition for 
obesity prevention.  Importantly for this program, the participants were required to bring their 
caregiver to all classes, which met biweekly for the first six months, and then bimonthly for the 
remaining six months.  At the end of the 12 month study, the intervention group showed very 
minimal weight gain with a mean of 0.3 kg, while those in the control group had a mean increase 
in weight gain of 7.7 kg, a 4% reduction in body fat (-3.7 kg, vs. +5.5 kg in controls), a modest 
fall in BMI (-1.7 vs. +1.6 in controls), and even a marked decrease in insulin sensitivity (as 
measured by HOMA-IR (homeostasis model assessment of  insulin resistance) -1.52 in 
intervention vs. +0.90 in control).  All p values for the above measurements were < 0.001. 
A study examining maintenance interventions for childhood weight loss also shows 
modest efficacy yet was time intensive.  This study is a randomized control trial that randomized 
204, 7-12 year old children with BMIs 20-100% above the median for their age and sex who also 
had at least one overweight parent.  All children underwent an initial weight loss program that 
was 5 months long they were then randomized into behavioral skills maintenance, social 
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facilitation maintenance, or a control group and were followed up at one and two years.  The 
weight loss program as well as the two intervention programs all involved weekly meetings that 
required at least one parent attend each session as well.  The control group had no further contact 
with the group after the 5 month weight loss program.  The weight loss intervention alone was 
statistically significant from baseline with a mean change -0.22 in BMI z-score, with a p-value 
<0.001.  In the short term, both of the active maintenance groups had more success in 
maintaining a lower BMI z-score than those in the control group with a p value <0.001.  For long 
term results, baseline to two years, BMI z-score maintenance was significantly better in the 
social facilitation maintenance group or the pooled active treatment groups versus the control 
group but was not significantly different for the behavioral skills maintenance treatment group 
versus control at two years.
14
 
The Girls health Enrichment Multi-site Study (GEMS) involves four pilot studies that 
were undertaken in 2003 and enrolled overweight African-American girls between the ages of 8 
to 10 and their families in short-term programs that stressed dietary change, increased physical 
activity, and enhanced self-esteem.
36, 50-52
   
The Fun, Food, and Fitness Project (FFFP): The Baylor GEMS Pilot Study is a 12 week 
intervention for 8 year old African-American girls and at least one parent.  Thirty-five girls and a 
parent were randomized into treatment or control.  Both treatment and control had to attend a 4 
week summer day camp.  The control camp participated in regular camp activities, while the 
treatment camp which included dance training, food preparation training, increasing fruit and 
vegetable intake, and worked on decision making and problem solving skills as well.  The 
dietary changes were greatest between groups at the end of the twelve weeks with lower total 
calories (-231 kcal) in the intervention group, fewer calories from fat, greater consumption of 
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water as well as fruits and vegetables, and decreased sweetened beverages.  There were no 
differences in BMI, although there was a trend toward lower BMI among the heavier girls in the 
treatment compared to the girls in the control group.
36
 
The Memphis GEMS pilot study is another 12 week intervention.  There were three arms 
in this study, one a control, and two active arms that focused on nutrition and physical activity, 
one of which was parents only and the other was children only.  Twenty one children were 
randomized to the child targeted intervention while twenty one parents were randomized to the 
parent targeted intervention.  Both involved weekly 90 minute sessions.  Eighteen were 
randomized to a comparison group.  The results showed that both active interventions produced 
more healthy results than the comparison group; however, the parent intervention showed an 
even greater increase in physical activity and fewer calories from fat when compared with the 
child targeted intervention group.
50
 
The Stanford GEMS is a 2 arm 12 week randomized control trial.  Sixty one eight to ten 
year old African American girls with a BMI greater than the 50
th
 percentile were eligible and 
randomized into either treatment intervention which included after school dance lessons three 
times per week and 5 sessions during the twelve weeks on reducing television time.  The active 
control group gave health education lectures and handed out newsletters.  After 12 weeks, the 
girls in the intervention had a decrease in BMI of -0.32 kg/m
2
, 95% confidence interval [-0.77, 
0.12] and reduced television time -4.96 hours/week, 95% confidence interval [-11.41, 1.49].
51
 
Finally, the Minnesota GEMS pilot study is another 12 week intervention for 54, 8-10 
year old African-American girls and their parents/caregivers which randomized them into an 
after school intervention that met twice a week and focused on healthy eating and increased 
physical activity with family inclusion.  The control also met after school twice a week but did 
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not discuss topics pertaining to nutrition or physical activity.  BMI remained the same between 
groups at the end of twelve weeks but there was a trend for girls in the intervention group to 
report more physical activity, less caloric intake with fewer calories from fat, and increased 
water consumption.
52
  While the enrollment in each of the GEMS studies was too small to yield 
large statistical significance between groups, the initial results were promising enough that two 
of the four studies are currently in phase II trials.   
Children who develop T2DM will likely experience the associated co-morbidities such as 
diabetic retinopathy, peripheral neuropathy, and renal damage that will likely affect this 
population at a relatively early age, leading to substantial costs both to the individual as well as 
to society.  One study in trying to assess the potential costs to these individuals as well as society 
of urban youth with diabetes showed that there was evidence that they had poor control of their 
disease with 42% already having evidence of renal disease and an average hemoglobin A1c of 
9.7%.  These people were 19-26 years old and had been living with diabetes for an average of 12 
years.
53
    There are no direct studies on disability adjusted life years (DALYs) and type II 
childhood diabetes.  One study discussed how if childhood diabetes follows a similar course to 
adult diabetes, these patients will be at risk for increased morbidity and mortality during the 
productive years of their life.  This study also discusses how many micro-vascular complications 
of diabetes occur at an early age including nephropathy and retinopathy which could certainly 
increase the DALY for a child diagnosed with type II diabetes.
54
  This is in line with overweight 
children being more likely to be overweight as adults with the obesity related co-morbidities 
including hypertension, hyperlipidemia, and T2DM.
5
)at an earlier age resulting in 16% of 35 
year old adults with coronary artery disease by 2035 if the current trends of disease continues.
6
  
As involving the parents has been shown to have a strong influence on the child‟s weight loss, 
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family centered interviewing techniques have become popular.  Motivational interviewing is one 
such technique and it involves the idea that the instruction offered by the physician will only be 
efficacious if family members not only recognize the problem, have a personal interest in the 
problem, but also believe that they can create change, and this is a technique that is used by 
physicians in the HLP.
55, 56
  
 Despite an overall benefit seen in such studies as the Bright Bodies Program and GEMS, 
lifestyle modification is a costly intervention, as it requires substantial time on the part of the 
research team, as well as significant money to implement multidisciplinary interventions 
targeting a sizeable population.  These intensive interventions programs discussed above were 
very expensive to implement, seeking to reach high-risk children at multiple levels across an 
extended period of time.  Many of the demonstration programs that have been reported are 
resource intense and thus difficult to replicate.  
 
Critical analysis of studies identified in the literature review 
 Bright Bodies and other similar multi-disciplinary interventions yield the most promise 
for long term childhood weight loss and behavior modification.  Some recent studies with the 
example of SPORT
14
 are beginning to recognize the importance of targeting a high risk 
population of minority children of low socioeconomic status by providing them with an 
inexpensive intervention.  This intervention solely focused on increased physical activity which 
is undoubtedly important; however, involving the child and their family in other behavior 
modifications such as improved nutrition and decreased television viewing are all also important 
aspects involved in weight loss.  Weight loss interventions can be timely and expensive which 
makes them even more inaccessible to these children of low socioeconomic status most at risk of 
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childhood obesity.  Programs which simply focus on nutrition, particularly at school, are failing 
to recognize that eating behaviors are becoming ingrained in the child at home and are much 
more likely to represent that child‟s eating behavior in the future than the nutritious content of 
one meal five days a week.  It is likely for this reason that studies have shown that interventions 
that have involved parents are more successful that interventions that target the children alone.  
The Motivational interviewing used in the HLP incorporates the idea that the family has to 
recognize that there is a problem, want to do something about it, and importantly believe that 
they can change things.  The GEMS interventions are all quite different in terms of time 
requirements yet all of them met at least once a week with the maximum of a day camp for four 
weeks.  For the majority of people, these time demands are simply not feasible.   
 Medical interventions are becoming more necessary as obesity becomes more prevalent 
and children are developing more co-morbidities.  Medical treatment of any kind is unfortunately 
expensive, and as such, these types of programs are not going to be able to treat children who are 
either at risk for developing co-morbidities from obesity or even worse children who will not 
receive treatment for co-morbidities they already have.  Duke Healthy Lifestyles Program (HLP) 
is similar to some of the other medical multidisciplinary programs in that the patient sees a 
physician as well as a dietician and a social worker during their visit. While they are there, there 
is a focus on increasing physical exercise, increasing fruits, vegetables, and water consumption, 
decreasing sweetened beverages, decreasing portion sizes and high calorie foods, decreasing 
television time, and a focus on good sleep.   
Duke‟s HLP has been designed so that it is not dependent on either grant funding or 
patient‟s out-of-pocket payment, but accepts third party payment by all health care types, 
including Medicaid.  This makes the HLP a medical intervention program for childhood obesity 
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and its co-morbidities accessible to all children including those in a low socioeconomic class.  
No other study to date has examined whether programs that only meet monthly and are therefore 
accepted by third party payers are efficacious in promoting childhood weight loss and a decrease 
in associated co-morbidities.  This paper analyzes the initial data from the program 
This study is the first initial analysis of any of the data from the HLP.  Using a 
retrospective chart analysis on data that is already available is the quickest way to determine 
from preliminary data whether this program as it currently is run is efficacious.  Using 
retrospective data may help to elucidate ways in which the program can best be improved to 
optimize the results for patients in the future.  Analyzing data in the literature as well as 
comparing these results to other results from other multidisciplinary studies will show the 
relationship that this multidisciplinary program has that meets once a month to other 
multidisciplinary programs which meet more frequently.  It is also of import to try to determine 
if there are any factors which predispose a child for completion in the program that may help 
physicians in identifying these children as well as child who only complete one visit then never 
return.  
 
Methods 
Intervention: 
Duke Healthy Lifestyles Program (HLP) is a six month program in which the patient visits once 
a month and sees not only a physician but also a dietician and a social worker.  Children with 
diagnosed diabetes or who are discovered to have a fasting glucose greater than 125 mg/dl at 
their first visit are referred to the Diabetes Clinic and are ineligible for the program.  Ninety 
percent of patients come from the following North Carolina counties:  Durham, Wake, Granville, 
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Vance, Orange, Cumberland, Alamance, Person, Nash, and Franklin, with very few patients 
coming from out of state. 
 
Research Design/Measurement Analysis: 
A retrospective chart analysis was chosen as a way to quickly analyze a large amount of data that 
had already been collected.  A better way to analyze the true efficacy of the program would be 
through a prospective randomized control trial however this would take a great deal of time, 
particularly as no such control group currently exists nor does any randomization process.  
Therefore, a retrospective analysis of data that already existed and was already collected for an 
initial analysis into the efficacy of the program was chosen.  The measures that were chosen to 
be analyzed were those that had the highest number of data points collected.  For example, one 
new thing that the HLP has recently started doing is collecting the BMI of the primary caregiver 
of the patient which would have been a very interesting thing to report on, however there were 
simply not very many data points (n=3) in the enrollment period during which this study 
occurred to make that a reasonable point to examine.  The statistics that was performed on the 
data was mainly statistics that was necessary to be performed on a given data set.  For example, 
when there is a single sample such as the group of patients who completed the HLP and their 
final data is being compared to the baseline data to see if there is a difference, a paired t-test is 
performed.  The toughest part was the constraint in a retrospective chart analysis and the need to 
set a definition for a completer.  This seems basic enough as simply those who finish six visits in 
the program, however retrospectively, there needs to be a cutoff as to when no more charts will 
be looked at.  For this study, nine months was given for the child to complete all six visits and is 
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discussed further in the discussion section as a limitation of the study.  The retrospective chart 
analysis was performed in 1/1/08 on children enrolled in the program from 10/2006-4/2007.   
 
Methods for systematic Literature Search: 
 Abstracts in the PubMed database dated 1980 to June 2008 were searched using the 
terms: „pediatric obesity intervention‟, „pediatric obesity program‟, „pediatric obesity lifestyle‟, 
„pediatric obesity prevention‟, „pediatric diabetes prevention‟, „pediatric diabetes lifestyle‟, and 
„pediatric diabetes nutrition‟, „family child obesity prevention‟, and „family perceptions 
overweight children‟.  The goal was to find good quality studies, RCTs if available were chosen 
that intervened in overweight and obesity and its associated co-morbidities in pediatric 
populations.  Particular attention was focused on finding studies which targeted lifestyle 
interventions in youth populations including nutritional interventions, physical exercise 
interventions, and multidisciplinary interventions.  Trials focused exclusively on pediatric 
populations, those with co-existing co-morbidities were not excluded as they represent an 
important target population.  Studies performed in the United States were preferentially chosen 
for better comparability with the study examined here although in cases where United States 
studies were lacking, foreign studies were examined.   
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Quality Rating of Literature: 
Studies were first analyzed for the presence of a control group.  Maximum points were given for 
a randomized control group and least points were given if no control group was present at all.  
How the source population was then described was then looked at and maximum points were 
given if many details were given about the source population including age, gender, location, 
urban versus rural.  The level to which the study population then matched the source population 
was then graded with a well matched study population to source population receiving maximum 
points.  Adequate means of collecting data included describing how the data was to be collected, 
who was collecting the data, and how much bias would be in the collection of their data or how 
reproducible would it be was determined and maximum points were given to a study that 
described how their data was collected and who was collecting it and it seemed that it could be 
reproducible by another group with little difference in results.  Appropriate analysis depended on 
the type of data that the study collected and then whether they performed the correct statistical 
analysis on the data as well as whether they were collecting the best data including collecting 
only weight in kilograms or also measuring change in BMI and BMI z-score, etc.  Finally, results 
reported adequately with p-values and 95% CI when appropriate was given maximum points 
when the study clearly reported the results of their analysis and did so with appropriate p values 
and 95% confidence intervals.   
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Table 4.  Quality ratings for studies in literature review.  Each study was rated 0-3 for each 
category, with 0=poor, 1=fair, 2=good, 3=excellent. 
 
 
 
Study, 
Authors, 
Year 
Control 
Group? 
Source 
population 
Adequately 
Described? 
Study 
Population 
representati
ve of 
source 
population? 
Adequate 
means of 
collecting 
data? 
Data 
collectors 
identified
? 
Appropr
iate 
analysis
? 
Results 
reported 
adequately, 
with P-
values 
and/or CI? 
Overall 
Quality 
Score 
TV 
viewing 
Robinson
, T. 1999 
2 2 2 3 3 2 3 17 
Maintena
nce 
treatment 
for weight 
loss 
Wilfley et 
al 
2007 
3 3 3 3 2 3 3 20 
New-
Moves 
Neumark-
Sztainer 
et al. 
2003 
2 2 2 2 2 3 2 17 
Improving 
school 
food.  
Cullen et 
al.  2007. 
1 1 1 2 2 2 1 10 
CHOPPS
.  James 
J et al.  
2007. 
3 2 2 2 2 3 3 17 
Carbonat
ed 
beverage
s.  James 
J et al.  
2004.   
3 2 2 2 2 3 3 17 
School 
based 
exercise 
program.  
Mo-
suwan et 
al.  1998. 
2 3 2 3 3 2 3 18 
Dance for 
Health.  
Flores R.  
1995. 
3 3 3 2 2 2 2 17 
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Authors, 
Year 
Control 
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Source 
population 
Adequately 
Described? 
Study 
Population 
representati
ve of 
source 
population? 
Adequate 
means of 
collecting 
data? 
Data 
collectors 
identified
? 
Appropria
te 
analysis? 
Results 
reporte
d 
adequat
ely, 
with P-
values 
and/or 
CI? 
Overa
ll 
Qualit
y 
Score 
 PLAY.  
Pangrazi 
RP.  2003. 
2 2 2 2 2 2 2 14 
Increasing 
fruit and 
vegetable.  
Epstein LH 
et al.  
2001. 
3 2 2 2 1 2 2 14 
Weight 
managem
ent 
program 
RCT.  
Savoye M 
et al.  
2007. 
3 3 2 2 2 3 3 18 
FFFP:  
GEMS.  
Baranowsk
i et al.  
2003. 
3 3 3 2 2 3 2 18 
Memphis 
GEMS.  
Beech BM 
et al.  
2003.  
3 3 3 2 2 3 2 18 
Dance, 
Stanford 
GEMS.  
Robinson 
TN et al.  
2003. 
3 3 3 3 2 3 2 19 
 After 
school 
program.  
Minnesota 
GEMS.  
Story M et 
al. 2003. 
3 3 2 2 2 3 2 17 
SPORT 
Weintraub 
et al 
2008 
3 3 3 3 3 3 3 21 
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Masters Paper addendum to discussion: 
There are many childhood obesity programs in the country.  For example, in North 
Carolina alone, there is the Healthy Weight Research and Treatment Center and East Carolina 
University, the NEW Kids Program (Nutrition, Exercise, and Weight Management Program at 
Wake Forest, and the Pediatric Obesity Research Center at the University of North Carolina at 
Chapel Hill including Duke‟s HLP.  As mentioned before, very few have published any data on 
the efficacy of their programs.  However, the Bright Bodies program has recently published on a 
RCT of their program.
13
 
The Bright Bodies Program is the program with the most data published that is most 
similar to the HLP.  Unlike this study, Bright Bodies also had the advantage of having a control 
group to compare to their intervention group.  At the end of this 12 month RCT, the intervention 
group showed a very minimal weight gain with a mean of 0.3 kg, while those in the control 
group had a mean increase in weight gain of 7.7 kg.  As discussed earlier, the children in the 
HLP similarly to those in the Bright Bodies program had similar weight at the beginning of the 
program compared to that at the end of the program. The intervention group in Bright Bodies 
also showed a 3.7 % reduction in body fat after 12 months compared to a 5.5% increase in 
controls while after completion in the HLP there is significant decrease in body fat percentage of 
2.8%.    At completion of the HLP at a mean of 7.8 months there is a significant decrease in BMI 
by 0.9 while after 12 month in the Bright Bodies program there was a decrease in BMI of 1.7 
versus an increase in mean increased BMI by 1.6 in controls.  They also report that at one year 
follow up there is a significant decrease in BMI and body fat percentages and a maintenance in 
weight in the intervention group compared with an increase in all categories among control 
subjects that occurred.  
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A RCT that randomized 204, 7-12 year old children with BMIs 20-100% above the 
median for their age and sex who also had at least one overweight parents involved children to 
undergo an initial weight loss program that was 5 months long that involved weekly meetings 
and required that at least one parent attend each session.
14
  The weight loss intervention alone 
was statistically significant from baseline with a mean decrease in BMI z-score of 0.22, with a p-
value <0.001. This is similar in results to the change in BMI z-score at completion of Duke‟s 
HLP with a decrease in BMI z-score of 0.18.    
An intensive three month multidisciplinary study sought to examine the long term 
benefits of the intervention at 1 year post intervention.  At 3 months this study had a significant 
decrease in body weight from 63.8 to 61.0, BMI from 28.5 to 26.8, and body fat percentage from 
40.2 to 36.9
20
 A main difference in this study was that it involved a twice weekly 1 hour exercise 
session for the full 3 months which may help account for the weight loss that is seen in this 
intervention that is not seen in some of the others that do not involve mandatory supervised 
exercise sessions.  This study with a starting mean BMI of 28.5 is also likely a different 
population than those in the HLP with 2-6 visits with a starting mean pre-BMI of 33.2 ±8.3 and 
their post-BMI is 33.3 ±9.0.  The data for those who completed the study in the HLP did have a 
significant 0.9 loss in BMI compared to this three month exercise intensive program with a  1.7 
mean decrease in BMI.   
 Of interest to physicians trying to manage childhood obesity as well as people interested 
in the public health focus of pediatric obesity are the factors that are associated with who is 
going to have a successful outcome when they are a part of an intervention.  This was part of the 
question that this study tried to examine as it looked to see whether there was any difference in 
the groups retrospectively after knowing their level of follow up.  As discussed above based on 
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the data in table 1, there is no significant difference in the groups upon enrollment in the HLP.  
Those with 2-3 visits or 4-5 visits did not have successful outcomes, while children who went on 
to complete the program with 6 visits did have significantly successful outcomes.  Another study 
performed in the UK, where children attended an inpatient clinic for at least a year were more 
likely to have what they defined as a successful outcome of a decrease in the BMI Standard 
Deviation Score of at least 0.5 if they were primary school aged rather than older, boys, and 
children without obese parents.
18
 
 Another factor that may not predict success per se after enrollment in an intervention 
program but may help physicians in predicting which children are going to become obese in 
order to help prevent these children from even needing to enter an obesity intervention program 
is the height and weight growth of a child and the age at which they reach a BMI ≥ 85th 
percentile. A child who had a BMI ≥ 85th percentile one or more time at the 24, 36, or 54 month 
check up is more than five times as likely to be overweight at age 12 than a child who was not 
overweight at any of these three time points.  Children who have a BMI between the 75
th
 and 85
th
 
percentile anytime up until they are 9 years old have a 40-50% chance of being overweight by 
age 12.  No children whose BMIs were less than the 50
th
 percentile in elementary school were 
overweight by 12 years old.
57
 This information can help physicians in identifying and providing 
early counseling to parents and children as the earlier the child can receive intervention, the more 
likely it may have positive benefits early on. 
 Another study done in Los Angeles sought to determine what characteristics might help 
determine the weight status of children.  They examined family characteristics such as income, 
race, education as well as what factors the primary caregiver believes are involves in causing 
childhood obesity.  They found that the most important predictor for having an overweight 
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childhood is low income.  In this study, neither race nor marital status influenced the rate of 
overweight in children.  The factors that the primary caregiver felt were important in causing 
childhood obesity such as diet or physical activity were significantly related to childhood 
obesity, but when the study accounted for income in this model, this relationship was no longer 
significant.  Therefore this study concludes that family income is strongly the most important 
predictor for childhood obesity.
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  This is particularly important for the future of public health 
and childhood obesity and highlights the need to find an intervention that is efficacious and can 
be assessed by children of low socioeconomic status. 
 As one of the criteria for involvement in the Duke HLP is to be diagnosed and referred by 
a physician is it interesting to be aware of the practices of diagnosing and referring children for 
obesity by pediatricians.  One factor that was discovered to play a role in how a pediatrician 
counseled a child on their weight was the pediatrician‟s own weight.  Interestingly, nearly 49% 
of overweight physicians did not classify themselves as overweight with significantly more men 
misclassifying themselves.  Those who classified themselves as “thin” were six times as likely to 
report having difficulty counseling children as a result of their own result in comparison with 
“average” weight physicians while those who classified themselves as “overweight” were four 
times as likely as the “average” weight physicians to report weight counseling difficulties to their 
patients.
59
   
 Another study examined how pediatrician‟s felt about their ability to treat obesity and 
only 12% reported a feeling of high self-efficacy in the ability to adequately treat pediatric 
obesity.  In addition to this, a mere 39% of pediatricians believed that they could even have the 
potential to be effective in managing a child‟s obesity.  These low numbers reflect the growing 
problem of childhood obesity and the difficulty that the medical profession has felt in the face of 
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adequately treating this issue.  On the positive side in this study, it was shown that 89% of 
pediatricians took some form of advocacy for obesity prevention and treatment for their patients.  
However, this leaves the remaining 11% who do not advocate for their patients at all, and leaves 
doubt for the 29% of pediatricians who did not respond to this cross-sectional mailed survey.
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 In light of the increasing prevalence of childhood obesity, the role of the physician in 
recognizing the problem early and begin counseling the parents as soon as possible is incredibly 
important.  The studies above show part of the problem in physician‟s having a difficult time 
counseling patients and very few actually feeling like they are able to adequately treat pediatric 
obesity.  The other large part of the problem is the parents themselves. The physicians 
themselves can only do so much particularly if the parents are not bringing their children into the 
pediatrician‟s office.  One study investigated the concern that parents had for their children‟s 
weights as well as to try to discern what factors were involves that actually motivated parents to 
become concerned.  As an answer to the first question, they discovered that out of the 347 
children in the study, 82% of the parents of overweight children and 18% of obese children had 
little parental concern regarding their child‟s weight.  Some of the factors that they found to be 
associated with increased parental concern were a higher BMI for their child, a decrease in the 
child‟s health related quality of life, and a more correct estimation of their child‟s body size.61   
 Another study used pictures as well as words to try to identify a parent‟s perception of 
their child‟s weight.  The study had 223 children ranging in age from 2-17 years old with a good 
mix of racial backgrounds.  Of these children 19% were between the 85
th
 and 94
th
 percentile and 
considered at risk for being overweight while 20% were ≥ 95th percentile and overweight.  Using 
words, only 36% of parents said their children were overweight or a little overweight, however, 
when pictures were used to try to correctly match their child with a picture, 70% of the parents 
 41 
selected a more accurate sketch.  This helps understand part of the problem that many of the 
times even if the parent can accurately point out what their child visually looks like by sketch, 
they would not call that overweight by terminology.  This same study asked parents of 
overweight children or those at risk for overweight if they remembered a doctor talking to them 
about their child‟s weight and only 18% of them said yes.  They found that among this group of 
parents, 26% were worried about their child‟s weight and this was more correlated with parents 
of older children and those lifestyle‟s and activities were being impacted due to their weight.  62.   
 Yet another study showed that parents continued to underestimate their child‟s weight.  
This was significantly more evident in parents of younger children than parents of adolescents at 
65% underestimating versus 51%.  This study found that underestimating was not associated 
with education, socioeconomic status, or the BMI of the parents.  It was however found that 
African American parents were twice as likely as Caucasian parents to underestimate their 
child‟s weight.  After this initial study these children were enrolled in a public school program 
that involving BMI screening with feedback to the parents.  Follow up after one year of this 
program showed that underestimation improved from 60% to 53% and African American parents 
showed a statistically significant improvement from baseline over Caucasian parents with the 
feedback program.
63
 
 One important aspect of childhood obesity that could not feasibly be examined in this 
study are the factors involved in getting parents and children motivated to make life changing 
behavior modifications.  Duke‟s HLP is a program specifically for children who are referred by 
their primary care doctors for overweight and obesity or an associated co-morbidity.  People, 
particularly parents, who are not motivated to make these lifestyle changes required for weight 
loss, are essentially lost to this study and therefore information cannot be known about them.  
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Looking into the factors that are associated with parents being motivated to promote change is a 
study that examines 151 parents of overweight or obese children aged 2-12, and through a 
questionnaire determined the stage of change that the parents were in regarding their child‟s 
weight with the stages being: pre-contemplation, contemplation, and preparation/action.  It was 
found that 38% were in the preparation/action stage which is important as this is likely the core 
of the group of children who come to the intervention programs like the HLP with some children 
possibly from the contemplation stage as well of which 17% of parents belonged.  The remaining 
44% of parents were in the pre-contemplation stage of change.  They discovered that the factors 
associated with parents being in the preparation/action state of change are having an older child, 
particularly an overweight older child, perceiving themselves or their child/children as 
overweight, and believing that their weight was a hazard to their health.
64
   
 Of importance to this study is the use of motivational interviewing and the idea that in 
order for this type of technique to work the family has to recognize the problem, want to change 
the problem, and believe that they can change the problem.  All of these factors discussed above 
may help determine which families may recognize when a problem exists and when they believe 
it is important enough to do something about it.  These are the children and families who are 
most likely to benefit from these interventions.   
 One of the themes that continues to pervade throughout these studies is the importance 
of parental recognition of their child‟s true weight and the impact that being overweight can have 
on their child‟s health.  The Arkansas program provided feedback to parents through a school 
wide BMI screening and feedback program.  While the positive ramifications of such a program 
can be fairly easy to ascertain through an increase in weight awareness which may eventually 
lead to a decrease in BMI and other more dangerous health co-morbidities, one thing that these 
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school wide programs may do is cause psychological harm to the overweight children who are 
being forced to be enrolled in them.  In fact, all childhood obesity intervention programs have 
come into question about whether they cause any psychological harm to the children that are 
undergoing enrollment in these programs.   
The PACE+ study, a one year intervention for adolescents, addressed the question not 
only of whether the intervention caused the adolescents to gain weight, but at what expense to 
their psyche?  They were particularly concerned that these types of interventions could lead to 
adolescents developing unhealthy obsessive habits dealing with food and exercise.  After 
analyzing the data from 657 adolescents, they found that self-esteem and body image did not 
worsen for boys or girls regardless of their weight throughout the study.  They also found that 
girls who had weight reduction or weight maintenance at 6 months and 12 months had 
statistically significantly self reported improvements in body image satisfaction compared to 
girls who gained weight.
22
  Another study investigated a more radical intervention, children‟s 
weight loss camps.  This study had 57 obese campers and 38 comparison campers of normal 
weight.  The obese campers had lower self-worth and greater body dissatisfaction scores at 
baseline than the comparison children.  At the end of the 4 weeks, the obese children reduced 
their BMI by a mean of 2.1 kg/m
2
.  The self esteem scores significantly increased and the body 
scale dissatisfaction scores significantly decreased.
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  The results of these studies seem to 
indicate that childhood obesity interventions do not seem to be harmful, in fact if the intervention 
is efficacious it may not be just effective for weight loss, but may lead to psychological 
improvements as well.   This data appears to be in line with the results that were obtained in this 
study as the HLP showed an improvement in the Mood and Feeling Questionnaire at the 
completion of the program.    
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There are several future studies can extend from this initial analysis into the HLP.  The 
HLP does require the attendance of a primary caregiver at each visit, and recognizing the 
influence of the primary caregiver of the child‟s success in the program,9, 10, the HLP recently 
began to record the BMI of the primary caregiver of the patient at each visit several months ago.  
Doing so more fully incorporates the notion that the program is about lifestyle modification and 
weight loss not only for the child but for the whole family as well.  This data could not be 
analyzed in this study, but the effect of the program on the BMI of the primary caregiver would 
be of interest for a future study.  Particularly to examine the relationship of whether the children 
who were losing the most weight were in families where the primary caregiver‟s BMIs were also 
significantly declining or whether there was no significant relationship between their BMIs to 
their children‟s.   
 Having a randomized control trial where overweight or obese children were randomized 
in the Healthy Lifestyles Program or another group that met monthly as a control group would be 
an ideal future study to examine the true efficacy of the program.  Having a control group to 
compare the children in this study would make the results stronger, yet the setup of the HLP 
makes having a comparable control group quite difficult as the children in the HLP are those 
who are referred by their primary care physician for uncontrolled obesity or an obesity-related 
co-morbidity.  Certainly children being referred for medical care could not be simply randomized 
to a control group where nothing was done, but perhaps they could be randomized to a group that 
only met with a doctor and continued to receive medical care including work-up and treatment of 
any co-morbidities and general counseling as is generally given by a pediatrician approximately 
once a month for six visits.  These groups could then be compared and would make for a 
stronger study with an adequate randomized comparison group.   
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Another trial that would be of interest given the data reported in table 2 on the apparent 
similarities between the 2-3 visit group and the 4-5 visit group versus the completion group 
would be a simple retrospective chart analysis of the children who had completed the program at 
their 2-3 visit and again at their 4-5 visit.  This data could then be compared not only to their 
completion data but also to the data already collected for this study against those with 2-3 and 4-
5 visits and to see if those who went on to complete the study were a significantly different 
population from those who did not continue at their 2-3 visit or at their 4-5 visit.  This 
information may be of use to physicians in helping to identify success factors for obesity 
intervention programs.   
Another limitation of the study not discussed above was that the HLP is still in 
continuation enrolling patients yet this was a retrospective chart analysis, thus limiting the 
number of patients whose data could be analyzed.  In order to define a time to allow for adequate 
completion of all six visits of the study, patients who were enrolled before nine months 
preceding the IRB approval date for the retrospective analysis were considered for the study, 
accounting for the looking at all patients enrolled between 10/2006 and 4/2007 with IRB 
approval in 1/2008.  It is therefore possible that there as some patients who were enrolled in 
4/2007 and had only had 4-5 visits by 1/2008 and had not had time to be considered a completer 
for the purposes of this study.   
While there are many future studies that could be performed and several limitations, the 
initial data acquired from this retrospective chart analysis is very promising.  The HLP is styled 
like other childhood obesity multi-disciplinary programs that have been shown to be efficacious 
yet are time intensive and expensive.  Also it has the benefit of having medical treatment for co-
morbidities that may exist.  This program being sustainable and payable by third party payers is 
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able to be reached by children at high risk of obesity from a low socioeconomic status is very 
important from a public health perspective as treating and preventing obesity in children is one 
of the greatest problem facing health care today.   
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